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SOLID mSFERSION 

FIELD OF THE INVENTION 

Itesent invention provides solid dispersions comprising a pooriy soluble bioactive 
compound dispersed in a polymer matrix characterized in that the polyma- matrix 
comprisefi mote titan one polymer. Said solid disperaions effectively stabilize the 
dispersed compound wMle stimulating the solubilisation of the compound in an aquaeous 
enviroranenc 

BACKGROUND OF THE INVENTION 

It is generally recognized that ihe blowing four fectois compromise the oitd 
bioavailability of drags ftom solid dosage fonns: D low solubility and/or dissolution rate 
in the gastro^intestinal (GI) tract. ii> low membrane permeabiUty, iii) interaction with 
compcnients of itoe GI tract leading to complex formation, and iv) metabolism in the 
liver, the OI lumen or in the GI mucosa (either membrane or cytosol related). 
Drugs having a dissolution -limited oral absorption might benefit from a reduction in 
particle size, as wen as firom an increase in saturation solubiUty, as pomted out in the 
following equation which is a modification of the weU known Noyes-Whitney relation: 

dt k 

where dM/dt is the dissolution rate. A the spedfic surface area of the drug particle. D the 
diffusion cof^cient, h flic diffusion layer thickness. C, the sattiraiion solubility, and Q 
the drug concentration at time t. Both principles fomi the rationale for the use of soUd 
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^spefsiOM, A possible phacmaceutical strategy that can result in increased solubility and 
dissolution rate. The tenn refers to a dispersion of one or more active ingredients in an 
inert and hydrophiKc carrier or matrix in the solid state. [»epared by melting (fusion) or 
solvent method The presence of the carrier not only prevents aggiegation/aggloraeiation 
of individual drug particles exhibiting a high solid^lquid surface tension, it also creates a 
micn«nviiomnent in which me drug solubility is high. SoHd dispersions are physico- 
chemically classified as eutectics. soUd solutions, glass solutions and suspensions, 
amotphous precipitates in a glassy or crystalline canier. complex foraiaiions. and/or a 
combination of the diffeient systems. Although the use of soHd dispersions has been 
repoited frequently hi the phamiaceutical literature, very few marketed products lely on 
die solid dispersion snategy. The main reason for this disciepancy is die physical 
instabiEty (aging effects) of these strucnues which . are often metastable. Phase 
separation, crystal growth or conversion from die amorphous (roetastable) to the 
crystalline state during storage, inevitably results in decreased solubility and dissolucion 
rate. 

The presence of die carrier (often a polymer) is often adequate to prevent 
lectystallizadon. Recently, it was stated by Motsumoto and Zografi [1] that stabilization 
of amorphous indomethacin in PVP and PVPVA64 dispersions was mainly the 
consequence of drug-polymer imeractiDns. while Van den Mooter et al. [2) clearly 
showed that the antiplastidsing effect of those polymers in dispersions with kmconazole 
was die only stabilizing factor. A proper choice of polymer will increase die glass 
transition temperature (Tg) of die binary system in a way that die molecular mobUity 
becomes extremely low at room temperature hence leading to acceptable physical 



2 



Uia 04.07.2002 10:41 



stabiUty. ms momase in Tg U only occuiring when die drog is completely dissolved 
(dispersed at molecular level) in the polymer with the absence of tree glassy or crystalline 
drag. 

Besides the homogeneous disprasion (at molecmar level) of the dnig in the polymer 
matri;^, we hypothesize that the intrinsic dissolution ptnperties of the polymer are also 
injpottant. The polymer should dissolve slowly enough so that the drug is able to go mto 
solution together with the polymer. Indeed in this way the polymer can create a 
microenvironmfiDt where the dmg solubiliiy is favored. This is of course only vaKd if a 
polymer is selected that will increase the sohiWiity of the drug in the aqueous 
enviioranent The microenviionment is not adequate if the polymer dissolves too fasL On 
the other hand too slow a dissolution rate of the polymer will result in too slow a lelease 
of the drag. Talcing the above mentioned considerations into account we selected several 
caiTiMs (polymers) to prepare solid dispersions showhig physical stability and improved 
dtssohition properties. I„ order to challenge the selected polymers, itxaconazole was 
chosen as a model drug. It is known that this dmg (classified as a class n dmg in the 
BCS) [3) has an exttemely low aqueous sohibiUty and dissolution rate 
The aim of the present invenUon desciibes the dissolution properties (pharmaceuticdl 
performance) and physical properties of solid dispersions of itraconazole and a fast 
(PVPVA64). a slow (eudragit ElOO) dissolving polymer, and combinations thereof 
prepared by hot-stage extrusion. 
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SUMMARY OF THE INVENTION 

A first object of the piesem invention i$ a solid diepereion comprising a pooriy soluble 
bioactivB compound dispetsed in a polymer matrix, comprising mote than one polymer, 
characterized in that a first polymer aUows a homogenous or molecular dispersion of the 
bioactiva compound in the polymer matrix, while a second polymer allows the 
enhancement of the dissolution of the Moactive con^und in an aqueous environment. In 
a prnfened embodiment at least one of the polymers has a stabilizing eifect on the 
bioactjve compound in solution . 

Preferably the polymers promotmg the homogenous or molecnlar dispcasion of the 
bioacttve compound in the polymer matrix ate selected from the group comprising 
PVPVA64. 

Prtfetably Hie polymers having a dissolation tate. which creates a micro-enviioranent 
enhancing the dissolation of the bioactive compound, are selected from the group 
comprising hydtOx-propyl-meth>d cellulose, Eudragit ElOO. 

In a mote prefened embodiment Ae polymer matrix comprises Eudragit ElOO and 
PVPVA64. In a most preferred embodiment the polymer matrix comprises Eudragit ElOO 
and PVPVA64 in a Eudragit El00fl*VI»VA64 ratto varying between 70/30 and 80/20. 
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nXUSTRAlTVE EMBODIMENT OF THE INVENTION 

'Tooriy soluble ccrnqmunds'* refers to compownds having a solubility lower than 1 g/1 in 
an aqueous environment. 

•msroenviiionmenfxefere to the «iea near the siafece of a dissolving polymer as well a$ 
to the phjrsico-chemical conditions chatactedzing said area. 

Legends to flie flgnres 

Figure 1: Experimental (♦) and theoretical (■) values of Tg caJculated by the Ooidon- 
TaylorOCelley^Bucchc equation of itraconazole-eodiagit ElOO dispersions prepared at 
453K, foUowed by milling. 

Figure 2! Reversing heat flow of a 10 and 20% w/w solid dispei«ion 
(ittaconaaole/eudragit ElOO) prepared at 453K, followed by milling 
Figure 3: Powder X-ray diffraction pattern of dispttsions Otiaconazole/eudragit ElOO) 
extruded at413K 

Figure 4: Total heat flow of 25% dispersion (itraconazole/eudragit BlOO) prepared at 
413K and milled showing cold crystallization upon heating 
Figure 5s Reversing heat flow of soUd dispersions in PVPVA64 wiib diffiacnt drug 
loading versus temperature. 

Figure 6: Comparison of experimental and theoretical glass transition tranperatures 
calculated with the Gordon-Taylor equation of itracDna2ole^PVPVA64 dispersions. 
Figure 7: Ctompaiison of the dissolution of crystalline and glassy itraconazole in 
simulated gastric fluid (♦ = glassy itraconazole. ■ = crystalline itraconaaoJe). 
Figure Si Dissolution profiles of a 40% itraconazole w/w solid dispenion with endragit 
ElOO (■), PVPVA64 (A) and a physical mixture (itraconazole/eudragit ElOO) (♦) in 
fiimulated gastric fluid. 

Figure 9: Dissolution profae of pwe PVPVA64 in simulated gastric fluid. 
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Rfiuws JO: Solubility of itraconazole in diffisient concennation of polyiner solutions at 
298K in eudragii ElOO (open bars) and FVPVA64 (closed bais). 
Figure 11 J Reverting heat flow of solid disperaions with 40% itraconazole and different 
eudragii ElOO / PVPVA 64 ratio's. 

Figure 12; Dissolution prafilB of 40% w/w itraconazole in 20/80 and 6W40 eudragit 
ElOO / PVPVA64 ratio and in 100% eudragitElOO and PVPVA64. 
Figure 13i Dissolution profile of 40% wAv itraconazole in 80/20 and 70/30 cudragit 
ElOO / PVPVA64 ratio and in 100% eudragit ElOO and PVPVA64 



lais and methndp 



MBlferiala 

Itfaconazole (<355*tm) (purity more than 99%) was kindly donated by Janssen 
Pharmaceutica (Beerse, Belgium), eudragit ElOO and PVPVA64 were obtained from 
Reshm (Germany) and BASF (Ludwigehafen, Germany) respectively. 

Hdt-ata pe extrusion 

Hot^tage extrusion was perfomed wilh a co-totating twin screw extruder MP19 PH 25:1 
(APV. UK). Hie scKJW-ccmfigttration consisted of two mixing zones and diree transport 
zones over the whole barrel length; the screw rate was 300 ipm. Experiments were 
performed at different temperature settings depending on the polymer and taking m to 
account that the last two zones were above the melting point of itraconazole (441K). The 
cxtmdates were coUected after cooling at ambient tenqieratme on a conveyer belt 
Samples were miUed for 1 minute with a laboratory-cutting mill (Kika, Germany) and 
sieved to exclude particles >35Sfim. 
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All samples were stored in a desiccator at room tempemtuie and analyzed widun 3 
weeks. 



Mi>iliil« ^fld temnaratare Pj^f! fMTDSf!) 

MTDSC measurements were caitied out udng a 2920 Modulated DSC CTA fastnmwnts, 
Leatherijead, UK), equipped with a wfngerated cooling system (RCS). Data were treated 
mathematically using the Thennal Solutions software OTA fcstnunents. l^atherhead. 

tJK). Dry heUum at a flow me of 40 ml/min was used as the pufge gas throi^ ihe DS^ 
cdl and ISO ml/min of nitrogen was used fliraugh the RCS unit. TA Ihstruments 
(Leatherhead. UK) aluminum open pans were used for all calomnetric studies; the mass 
of each empty sample pan was matched to the mass of dw empty leference pan wi thm ± 
O.lmg. 

The anqilitude used was 0.212K. the period 40s and the ondeclying heat rate 2K/niin [4]. 
Octadecane. benzoic acid, cyclohcxane and indium standards were used to calihmte the 
DSC temperature scale; enthalpic response was cahbrated with indium, the heat capachy 
signal was calibrated by comparing Ae response of dry, powdered aluminum oxide m die 
equivalent Uteramre value in the glass transition region of itraconazole. Validation of 
ten^imiurB, enthalpy and heat capacity measurement ushig the same standard materials 
showed that deviation of the experimental ftom the reference value was less than OSK 
for temperature measurement, less than 0.1% for enthalpy measurement and less than 
0.7% for measurement of the heat capacity at 32d.8K. 



7 



018 04-07.2002 10:42 



Powder X-rav diffraetton 

Powder X-ray dU£raction was perfoimed vwUj a Philips PW Dif&actometer (beam 173 
nun). Monochromatic Cu Kai radiation (^1.5406 A) was obtained with a m ffltration 
and a system of diverging, receiving and scattering slides of r, 0.2 mm and l"*. 
respectively. The difi&action pattern was measured with a voltage of 45 kV and a cunent 
of 20 mA in die legion of 4" < 2 e< 65* in a step scan mode of 02° every second. 

Preiiaratlon of glassy it raconazole 

Glassy itraconazole was prepared by melting crystalline itraconazole followed by rapid 
cooUng to room tetnperatuie after which it was milled and sieved (<355<*m). dasay 
itraconazole was stored in a desiccator at room temperatoie till further analysis (within 1 
weeJO- 

Plrettaration of physical mixtures 

Ph3raical mixtares were piepated by mixing itraconazole and the polymer in a mortar for 
5 minutes followed by sieving i<iS5pm), 

Dissolirtion tesilng 

Dissolution exp^iments were pof ormed using the USP 24 method 2 (paddle method) in 
a Hanson SRSpIus (Chatswotth, USA), in order to compare *e dissohition properties of 
the extrudates, physical mixtures and pure itraconazole, 500 ml of simulated gastric fluid 
sine pepsin (USP 24) is used as dissolution medium at a temperatiue of 310.0K and a 
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paddle speed of 100 jpm. Powdered extnidates and physical mixtures (always containing 
aOOmg itraconazole) or pure glassy itraconazole was added to the dissolutioD medium. 
Srol samples were tOsen and immediately replaced with tce&h dissolution medium at 3. 
10, 15. 30. 45, 60. 120. 180, 240 minutes, filtered with a Teflon filter of 0.5 fim 
(Huoropore membrane filteia MiUipore. IccJand) whereby the first 2 ml were discatded. 
dUuted Willi mobUe phase (see below) 1 to 10 and analyzed using HPLC. 

HPLCanalYsia 

HFLC-analysia was perfoimed using a Merck Hitachi pump L7100. a UV detector 
L7400. a autosampler L7200 and a interface D7000 (Merck, Darmstadt, Gennany) and 
the peak, areas were calculated using HSM software (Merek. Datmstadi. Gennany). Hie 
column used was Uchrospher 100 RP-18 12.5 x 4 (S/*ra) (Merck, Dannstadt, Gaiuany); 
Acetonitrile/tetrabutyl ammonium hydrogen sulphate O.OIN (55:45 ; v/v) was used as 
mobile phase at a flow rate of 1,0 ml/min; UV detection was used at a wavelength of 260 
nm. These conditions resulted in a typical elution time for itraconazole of 4.8 minutes. 

Resnlfs ^ nd discussion 

In order to stabilize the high-energy fotm of the glassy class H drug, we prepared several 
solid (molecular) dispersions by hot-stage extrusion using a co-rotathtg twin screw 
extruder. The extrudates were milled for a very short period of time to avoid heating of 
the samples, which could cause recrystaUization of the glassy drug and flow of the 
polymer, which in time could lead to major changes in the properties of the solid 
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dispersions. The thermodynaniic isopeities of ilie milled and unmmed san^ies 
examined by modulated temperature DSC (MTDSC), 



10 



u^JJL U4. 07. 2002 10:43 



JRgme 1 shows the experimental and tfaeoretica] values of Tg for extradates with 
itraconazole and eudmgit ElOO, an ejtainple of a slowly dissolving polymer, prepared at 
453.0K. followed by mUling for 1 minute using a laboratory scale mill. The theoretical 
values were calculated using the Ctoidoit-Taylar/Kelly-Bufiche equation [5, 6]: 

in which Tg, and Tg2 are the glass ttansition tempeiatuie of ©udiagit ElOO (315.9K) and 
itwconazoie (332.4K), tespectively, w, and W2 are the weight fractions of eudragit ElOO 
and itraconazole in the dispersions, respectively, and K is a constant which was 
calculated using the Simha-Boyer rule f7J: 

Where p is the density of the amoiphoDs solids 

The densities aie 1D9 and 1.27 for Eudragit ElOD and glassy itraconazole, respectively 
and K is calculated to be 0.82. 

Although the Gordon-Taylor relationship was originally derived for compatible polymer 
blends, it has been used successfully for small organic molecules as well [1, 2. 8. 9]. For 
dispenUotis prepared with eudragit ElOD the experimental values coindde with the 
theoretical ones until i^xiinately 20% w/w of drug, but fiom that point on the Tg's 
remains more or less constant and deviate signlficanUy ftom the theoretical values (figure 
1). Given die chemical smichires of itraconazole and Eudragit ElOO, it is unlikely that 
this deviation is caused by drug-polymer interactions. Moreover, dispersions containing 
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15% w/w or bi^er of diug were opaque, in cmtrnt to those with lower drug 
ccwcentration which were completely transparent, This observation piompted us to 
investigate the possibiKty of phase separation in (be dispeidons. Powdta- X-iay 
difftaction expenments at room temperature indicated the absence of crystalUnity in the 
disperaions up to 80% w/w of drug (data not shown), this suggest that the separated 
phases axe amorphous. Hgwe 2 shows die reversing heat flow signal of a dispersion 
containing 10 and 20% w/w of drug. At 10% w/w, one single Tg was observed indicating 
phase miscibility, but from 20% w/w of drug on. the dispersions clearly show two Tg»s. 
one of ^assy itraconazole at 332.4K and one originating from the drug-polymer mixture. . 
In addition die endodiermic signal at 363.0K is caused by the pote glassy itraconazole 
phase and corresponds to die transition ftom the chiral ncmatic mesophase to die 
iaotropte liquid [10] and confirms phase separation, FurOier heating of die dispersions 
containing 20% w/w or more of dmg led to cold crystallisation into pure itraconazole 
(melting point 441.2K). These observation indicate diat eudi^t ElOO only protects that 
part of die drug from recrystaUization whidi is mixed with die carrier (molecular 
dispersed); Clusters of ftee drug are not protected and recrystalUze. IWs observation 
confirms die inadequate stabilization of a polymer when bodi phases are not completely 
mixed. Basic diennodynamics suggests that die occurrence of phase s^aration wiU have 
amajor influence on die physical stability of die drug in such dispersions. 
m order to ftirther explore die phase separation, extmdates were also prepared at 413.0K 
which is 28,0K below die melting point of ihraconaaole. The same trends were observed 
as witti dispersions prepared at 453.0K. i.e. transparent dispereions up to approximately 
15% w/w of drag. Up to 15% die physical properties of bodi preparation modes are 
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completely identical in MTDSC and X-ray difiiaction axperiments (data not shown), but 
above 15%. opacity was observed. However, m contrast to the ejcinidates ptepaied at 
4S3.0K, powder X-ray dif&action experinients showed diffraction lines typical for 
crystalHne itraconazole at S 20% w/w of drug (Fig«e 3). These dispersiDns also 
reaystallised upon heating (Hguie 4). Calculation of the hiitial oyatalDnity of the dtug in 
these dispersiGns was based on the enthalpy of fijsion and recrystallisation as described in 
detail by Van den Mooter et al. [2]. Sttbtiaction of die initial crystallinity fiom the total 
aroount of dmg gives a good estimate of the amount of drug dissolved in the palymer at 
room temperature. The data axe summarized in Table 1 and show that approximalBly 13% 
w/w of itraconazole is dissolved in eudragit ElOO, This phase separation starts from 13% 
drug loading and results in the appearance of glassy clustera of dmg when extruded at 
453K. These clusters experience no protective effect from the sunounding polymer and 
lecrystallizatiDn results. It is weU described diat molecular dispersions and so caUed soUd 
sohmons have hi|^ physical stability due to the antiphisticizing effect and protection 
against reoystallization fiom the suiroonding polym^ (l, 2]. 

Jh a next set of exp«»iments. exttudates were prepared with a fast dissolving polymer, 
PVPVA64. The extrusion parameters were identical to those of the exttudaies vidth 
Eudragit ElOO with the last two temperature zones fixed at 448.0, and 452.0K- The 
extiudales were milled and sieved and evaluated by MTDSC. Figure 5 shows the 
reversing heat flow versus temperature of dispersions with different drug loading. It is 
clear that the drug is completely miscible with PVPVA64 (fbrmation of molecular 
dispersion) because of the presence of one single Tg. The drug dissolves in all 
concentraUons in the carrier with an increase in Tg because of the antiplasticisdng effect 
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Of the polymer. These expedmental Tg's can bo compared to the theoretical ones 
calculated vdth the GonJon-Taylor equation to evaluate the roiscibility and possible 
interaction. Kgure 6 shows that the theoretical and experimental values do not differ 
significantly proving the complete misdbflity and volume additivity. It is well established 
that these dispeisions wiU have a much higher stability than the dispereions wift eudragit 
ElOO, because of the total misdbility and tfaerefoie the ideal situation for the protecting 
pjDpeities of tbt polymer. 

An increase in dissolution rate and solubility has been spoiled for seveitd amoiphoua 
drags 111]. From Figure 7 it is clear that glassy itraconazole has a higher dissolution rate 
in aqueous medium compared to jts crystallme modification. This improvement is well 
known because of tiie absence of a crystalline lattice and the high energy state of the 
glassy form, however only 14% of the glassy drug is dissolved after three hours, which is 
not satisfactory. 

Figure & shows the dissolution profUes of dispersions witii eudiagit ElOO and PVPVA64 
containing 40% w/w of drug prepared at 453.0K as wdl as the dissolution profile of a 
40% drug and 60% eudragit ElOO physical mixture. This drug concentration is sdecied 
because itraconazole is given in a dose of 200mg. The dissolution of the class H drug in 
Eudragit ElOO reaches a satisfactory level of 80% after 20 minutes, which is an enormous 
enhancement conq,ared to the physical mixmte and the glassy drug. Nevertheless after 
two hours precipitation of the drug ftom the (supersaturated) solution is observed. The 
dissolution profile of the class H dmg in PVPVA64 shows no i«ecipitation, but the 
dissolution rate and level is not satisfitctoiy since only 45% of drug is dissolved after 4 
horns. Hie results in figure 7 and 8 indicate that not only die physiccchemical state of the 
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dnig is important.il. improving the dissolution properties (comparison wia physical 
mixtoie). but also the polymer. The high dissolution rate of the class 12 drug fiom the 
eudiagit ElOO dispersion results in part fiom the microenvironment Pure cudragit ElOO 
has a slower dissolution rate than PVPVA64 because of its pH-dependent sotoWlity. Pure 
PVPVA64is 100% dissolved already after4mintttes(Figu^,&)wh^lep^,l«e^^ 
dissolves much slower because at the polymer suri^ the pH is increased when some 
eudragit ElOO goes into solution thereby retarding the remaining undissolved poIym«». 
This slower dissolution of eudmgit ElOO itself enables the dmg to dissolve fbstcx fiom 
the disper^on compared to die pure glassy dmg. The solubiUty of the class U drug is also 
much higher in eudragit ElOO solution (open bars) than in PYPVA64 solution (closed 
baraXfigwe 10). We can expand Ore above mentioned results to other polymers, having 
the same properties as Eudragit ElOO with respect to dissolution behaviour. For example 
itraconazole shows a good dissolution proiile when dispersed in HPMC because the 
polymer itself dissolves rather slowly as it first needs to swell. The results of our 
experiments show that the physical stability for the PVPVA64 exuudaies wiU be greater 
man for the eudragit ElOO samples since a true molecular disperaioo is fom»d with 
PVPVA64. However the phannaceutical perfimnance of the PVPVA preparations was 
not satisfactory. 

to a next set of expedments. extmdates of itraconazole (40% w/w) were prepared by 
combining eudragit ElOO and PVPVA64. Figure 1 1 shows that preparing extrudatea with 
both polymers in different ratios leads to a two-phase system, one consisting of a 
itaiconazole-eudragit ElOO phase and another of a ltraconazol^PVPVA64 phase. It is 
clear that in these dispersions no clust^i. of pure glassy di«g am present, which are able 
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to tecryst^izc md hence irf5fecting the physical stahUity and phanaaceutical 
perfonnancc. All itraconazole is molecularly dispewed in either the eudragit ElOO or the 
PVPVA64 phase. Extnidates with different polymer ratios were prepared to investigate 
flie influaice on niisciWlity and dissohition. The dass JL drug is dissolved in aU polymer 
latios in one of both phasea. Th^ dissolution profiles are given in figu«. 12 and 13. Kguie 
12 shows an improvement of dissolution rate already when 20/80 and 60/40 eudia^t 
B10(WPVFVA64 ratio are nsed. lUese improvements aie significant compared to 100% 
PVPVA64 but stiU not saiisftctory for i«actical use. The 70/30 and 80/20 ratios (figure 
13) however have a significant improvement in dissolution rate, which is even better than 
100% eudragit ElOa Precipitation does not occur because PVPVA64 has a stabilizing 
effect on itraconazole in solution, which is clearly seen in die dissolution profile of 100% 
PVPVA64 and well described in liteiature (12], 

Hie use of combined polymer, in soHd dispersions for dmgs with tow aqueous solubiHty 
(class n compounds) looks very promising and is a totally new invention. Hie 
combination of (he improved atJibittty prop«:ties of one polymer and improved 
dissolution properties of another makes this invention a powerful tool to tacWe die 
dissolution and stabihty problems of soUd dispersions in one preparation metiio± Not 
only eudragit ElOO and PVPVA64 can be used but also oflier polymers witii the same 
intrinsic characteristics are potentially usefiil to increase the dissolution profile and 
stability of class H drugs. Hbt^ extrusion was used in diis leport. but spray drying a 
solution of a class H drug and a polymer combination in a volatile organic solvent can 
also be assumed to be as effective. 
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Table 1: Calculaied values of the amount of crystalline and dissolved itraconazole in the 
solid dispersions prepared at 413E1 and milled. 



Percentage 
itraconazole in Uie 
dispexsions (%w/w) 


Enthalpy of fusion 
(J/g)(n=3) 


Estimated initial 
crystallinityof 
itraconazole 
(%w/w) 


Estimated amount 

itraconazole 
dissolved (%wAv) 


S.0 


0.0 


0,0 


5.0 


10.0 


0.0 


0.0 


10.0 


20.0 


5.5 


6.5 


13.S 


25.0 


9.7 


11.4 


13.6 


40.0 


23.0 


27.0 


13.0 


60.0 


39.7 


46.8 


13.2 
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CLAIMS 



1. SoUd dispersions conq>rising a pooriy soluble Moactive compound dispersed in a 
polymer matrix. compiisinR more than one polymer, cha«ct«dzed in that a fim 
polymer mov,B a homogenous or molecular dispasion of the Woactive compoond in 
ibe polymer matrix, while a second polymer has a dissolution profile associated wifli 
the cieation of a micio^viiomnent enhancing the dissolution of die bioactive 
compound in an aqueous environment 

2. SoUd dispersions according to claim 1 chamctedzed in diat the polymer matrix 
comprises a ptdymer having a ataWlidne effect on the bioactive conq»und in 
solutioii. 

3. Solid dispersions according to claims 1 or 2 wherein the polymer allowing a 
homogenooB cKqjersioti is PVPVA64. 

4. SoUd dispeisions according to claims 1 to 3 wherein tiu. polym^^ aUowing enhanced 
dissolution of diebioactive compound inan aqueous envitooment is Eudtagit EIOO • 

5. Sobd dispersions according to claims 1 or 2 whei«n the polymer allowing enhanced 
dissolution of die bioactive compound in an aqueous enviromnent is hydroxy-propyl 
metfiyl cellulose. 

6. Solid dispersions accoiding to claims 1 to 2 whei«n die polymer matrix comprises 
EudtagitElOO and FVFVA64. 

r SoUd dispefsions accoidfaig to claim 6 whsrdn a Eudragit ElOQ^VPVA64 ratio 

varies between 7(V30 and 80/20. 
«. Sottd dispersions according to claims 1 to 2 wherein die polymer matrix comprises 

hydroxy-propyl methj^ cellulose andI»VPVA64 

9. Solid dispersions accoiding to claim 1 to 8 enhancing die bioavailability of an orally 
Qdmltiistered bioactive compoundL 

10. SoUd dispendons according to claims 1 to 9 whettdn die bioactive compound is a 
class n drog in the Biopbarmaceutical aasslflcation System. 

n. SoUd dispei^ons according to claims 1 to 9 wherein die bioactive oompomid is a 

class IV drug in tlie Biopharmaceutlcal aassification System 
12. SoUd dispersions according to claim 1 to 11 wherein die aqueous envimmnent is a 

gastro-imestinal fluid 
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13. Solid dispersions accoiding to claim 12 wherein the aqueous enviionment is a gastric 
fluid. 

14. Solid dispersions according to any of the claims 1 to 13 prepared by extrusion. 

15. Solid dispersion according to any of the claims 1 to 13 prepared by spiay-drying. 
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CO 
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